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SYSTEM AND METHOD FOR DETECTING
PHONETICALLY SIMILAR IMPOSTER
PHRASES

FIELD OF THE INVENTION

The present invention relates generally to detecting pho-
netically similar imposter phrases. More specifically, the
present invention relates to 1identifying a potential cause for
a phrase search false positive by identifying phrases that are
phonetically similar to a searched phrase.

BACKGROUND OF THE INVENTION

Searching for documents or other digital objects that
contain or include a phrase 1s known 1n the art. For example,
phonetic queries designed to search, in a database or other
storage, for documents that include a phrase are known. A
phonetic query may include a set of phrases to be searched
for and one or more rules. For example, a phonetic query
may include a first phrase to be searched for and a second
phrase to be excluded from the search such that the result (or
response to the query) includes a list or other reference to
documents that include the first phrase and do not include
the second phrase. A phrase may be for example one or more
words as a group (e.g., “carpenter’, “manual laborer”,
“dye-free detergent™), and a phrase typically has a meaning
il a group of words (e.g. “Olympic opeming ceremonies”).

Phonetically similar phrases are a major challenge for the
industry. For example, phonetically similar phrases are the
primary cause of false alarms 1n known system and methods,
¢.g., search engines that use phonetic queries. For example,
if a user wants to find documents with the phrase “computer”
the user might get false alarms or results, e.g., since the
phrase “commuter” may be wrongly identified as the
searched for “computer” phrase.

SUMMARY OF THE INVENTION

An embodiment for identifying potential cause for a
phrase search false positive (e.g. an indication of a match
which 1s 1ncorrect as there 1s no match) may include using
automatic speech recognition (ASR) to search for a first
phrase 1n a set of digital objects (e.g., files, text documents,
audio files, or other digital media stored as described
herein); producing a list of references by searching for the
first phrase 1n the set of objects using phonetic search; using
output produced by the ASR to determine whether or not a
reference in the list points to a phrase that 1s the same as the
first phrase; and 11 1t 1s determined that the reference points
to a second phrase that 1s different from the first phrase then
marking the second phrase as a potential cause for a phrase
search false positive.

A list of phrases generated by some embodiments may
include, for each phrase, an i1dentification of an object that
includes the phrase, an ofiset or location of the phrase 1n the
object and a length of the phrase, a marking the second
phrase as a potential cause for a phrase search false positive
includes at least one of: verifying a reference to the phrase
in the list and a reference to a phrase 1dentified by the ASR
are related to, or reference or point to, the same object, and
verilying, based on an oflset and a time length 1n the list, that
an overlap of a phrase referenced in the list with a phrase
identified by the ASR 1s equal to, or above a threshold. The
list may include for example, for each referenced phrase, a
confidence score value and the second phrase being marked
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2

as a potential cause for a phrase search false positive the
confidence score value 1s equal to, or above a threshold.

In one embodiment 1f the confidence score value of the
second phrase 1s equal to, or above a threshold then the
second phrase may be included 1n a set of confusable phrases
and use the set of confusable phrases to generate an operator
designed to cause a query for searching the first phrase to
omit the set of confusable phrases from a response of the
query. If the number of references in the list 1s below a
predefined value then an embodiment may set the value of
the threshold to a predefined threshold value and it the
number of references in the list 1s equal to, or above the
predefined value then an embodiment may set the value of
the threshold based on the lowest confidence score value.

An embodiment may use the second phrase to generate an
operator designed to cause a query for searching the first
phrase to omit the second phrase from a response of the
query. An embodiment may remove a phrase from the set of
confusable phrases based on a match level of the phrase with
the first phrase. An embodiment may remove a phrase from
the set of confusable phrases based at least one of: the
number of references to the phrase in the list of references
and a presence of stop words 1n the phrase.

BRIEF DESCRIPTION OF THE DRAWINGS

Non-limiting examples of embodiments of the disclosure
are described below with reference to figures attached hereto
that are listed following this paragraph. Identical features
that appear 1n more than one figure are generally labeled
with a same label 1n all the figures in which they appear. A
label labeling an icon representing a given feature of an
embodiment of the disclosure 1 a figure may be used to
reference the given feature. Dimensions of features shown in
the figures are chosen for convenience and clarity of pre-
sentation and are not necessarily shown to scale.

The subject matter regarded as the mvention 1s particu-
larly pointed out and distinctly claimed 1n the concluding
portion of the specification. The mvention, however, both as
to orgamization and method of operation, together with
objects, features and advantages thereof, may best be under-
stood by reference to the following detailed description
when read with the accompamed drawings. Embodiments of
the invention are illustrated by way of example and not
limitation in the figures of the accompanying drawings, 1n
which like reference numerals indicate corresponding,
analogous or similar elements, and 1 which:

FIG. 1 shows high level block diagram of an exemplary
computing device according to illustrative embodiments of
the present invention;

FIG. 2 1s an overview of a system according to illustrative
embodiments of the present invention;

FIG. 3 graphically illustrates generation of a query
according to 1llustrative embodiments of the present inven-
tion;

FIG. 4A shows a flowchart of a method according to
illustrative embodiments of the present invention;

FIG. 4B that shows an example of a data structure
according to illustrative embodiments of the present inven-
tion;

FIG. 4C that shows an example of a data structure
according to illustrative embodiments of the present inven-
tion;

FIG. 5 shows a flowchart of a method according to
illustrative embodiments of the present invention;

FIG. 6 shows a flowchart of a method according to
illustrative embodiments of the present invention; and
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FIG. 7 shows an example of presentation of information
to a user according to 1illustrative embodiments of the
present mvention.

It will be appreciated that for simplicity and clarity of
illustration, elements shown 1n the figures have not neces-
sarily been drawn accurately or to scale. For example, the
dimensions of some of the elements may be exaggerated
relative to other elements for clarity, or several physical
components may be included i one functional block or
clement. Further, where considered appropriate, reference
numerals may be repeated among the figures to indicate
corresponding or analogous elements.

DETAILED DESCRIPTION

In the following detailed description, numerous specific
details are set forth 1n order to provide a thorough under-
standing of the invention. However, it will be understood by
those skilled in the art that the present invention may be
practiced without these specific details. In other instances,
well-known methods, procedures, and components, mod-
ules, units and/or circuits have not been described 1n detail
sO as not to obscure the invention. Some features or elements
described with respect to one embodiment may be combined
with features or elements described with respect to other
embodiments. For the sake of clarity, discussion of same or
similar features or elements may not be repeated.

Although embodiments of the invention are not limited 1n
this regard, discussions utilizing terms such as, for example,
“processing,” “computing,” “calculating,” “determining,”
“establishing”, “analyzing”, “checking”, or the like, may
refer to operation(s) and/or process(es) of a computer, a
computing platform, a computing system, or other electronic
computing device, that manipulates and/or transforms data
represented as physical (e.g., electronic) quantities within
the computer’s registers and/or memories into other data
similarly represented as physical quantities within the com-
puter’s registers and/or memories or other mformation non-
transitory storage medium that may store instructions to
perform operations and/or processes. Although embodi-
ments of the mvention are not limited 1n this regard, the
terms “‘plurality” and “a plurality” as used herein may
include, for example, “multiple” or “two or more”. The
terms “plurality” or “a plurality” may be used throughout the
specification to describe two or more components, devices,
clements, units, parameters, or the like. The term set when
used herein may include one or more 1tems. Unless explic-
itly stated, the method embodiments described herein are not
constrained to a particular order or sequence. Additionally,
some of the described method embodiments or elements

thereol can occur or be performed simultaneously, at the
same point 1n time, or concurrently.

Reference 1s made to FIG. 1, showing a high level block
diagram of an exemplary computing device according to
some embodiments of the present invention. Computing
device 100 may include a controller 105 that may be, for
example, a central processing unit processor (CPU), a chip
or any suitable computing or computational device, an
operating system 115, a memory 120, executable code 125,
a storage system 130, input devices 135 and output devices
140. Controller 105 (or one or more controllers or proces-
sors, possibly across multiple units or devices) may be
configured to carry out methods described herein, and/or to
execute or act as the various modules, units, etc. More than
one computing device 100 may be included 1n, and one or
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4

more computing devices 100 may be, or act as the compo-
nents of, a system according to some embodiments of the
invention.

Operating system 115 may be or may include any code
segment (e.g., one similar to executable code 125 described
herein) designed and/or configured to perform tasks mvolv-
ing coordination, scheduling, arbitration, supervising, con-
trolling or otherwise managing operation of computing
device 100, for example, scheduling execution of software
programs or enabling software programs or other modules or
units to communicate. Operating system 115 may be a
commercial operating system.

Memory 120 may be or may include, for example, a
Random Access Memory (RAM), a read only memory
(ROM), a Dynamic RAM (DRAM), a Synchronous DRAM
(SD-RAM), a double data rate (DDR) memory chip, a Flash
memory, a volatile memory, a non-volatile memory, a cache
memory, a builer, a short term memory unit, a long term
memory unit, or other suitable memory units or storage
units. Memory 120 may be or may include a plurality of,
possibly diflerent memory units. Memory 120 may be a
computer or processor non-transitory readable medium, or a
computer non-transitory storage medium, e.g., a RAM.

Executable code 125 may be any executable code, e.g., an
application, a program, a process, task or script. Executable
code 125 may be executed by controller 105 possibly under
control of operating system 115. For example, executable
code 125 may be an application that identifies potential
causes for a phrase search false positive as further described
hereimn. Although, for the sake of clarity, a single item of
executable code 125 1s shown in FIG. 1, a system according
to some embodiments of the invention may include a
plurality of executable code segments similar to executable
code 125 that may be loaded imnto memory 120 and cause
controller 105 to carry out methods described herein.

Storage system 130 may be or may include, for example,
a hard disk drive, a CD-Recordable (CD-R) drive, a Blu-ray
disk (BD), a universal serial bus (USB) device or other
suitable removable and/or fixed storage unit. Content may
be stored 1n storage system 130 and may be loaded from
storage system 130 into memory 120 where 1t may be
processed by controller 105. In some embodiments, some of
the components shown in FIG. 1 may be omitted. For
example, memory 120 may be a non-volatile memory hav-
ing the storage capacity of storage system 130. Accordingly,
although shown as a separate component, storage system
130 may be embedded or included in memory 120.

Input devices 135 may be or may include a mouse, a
keyboard, a microphone, a touch screen or pad or any
suitable mput device. It will be recognized that any suitable
number of 1nput devices may be operatively connected to
computing device 100 as shown by block 135. Output
devices 140 may include one or more displays or monitors,
speakers and/or any other suitable output devices. It will be
recognized that any suitable number of output devices may
be operatively connected to computing device 100 as shown
by block 140. Any applicable input/output (I/O) devices may
be connected to computing device 100 as shown by blocks
135 and 140. For example, a wired or wireless network
interface card (NIC), a printer, a universal serial bus (USB)
device or external hard drive may be included 1n 1nput
devices 135 and/or output devices 140.

A system according to some embodiments of the 1nven-
tion may include components such as, but not limited to, a
plurality of central processing units (CPU) or any other
suitable multi-purpose or specific processors or controllers
(e.g., controllers similar to controller 105), a plurality of
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input units, a plurality of output units, a plurality of memory
units, and a plurality of storage units. A system may addi-
tionally include other suitable hardware components and/or
soltware components. In some embodiments, a system may
include or may be, for example, a personal computer, a
desktop computer, a laptop computer, a workstation, a server
computer, a network device, or any other suitable computing
device. For example, a system as described herein may
include one or more devices such as computing device 100.

Reference 1s made to FIG. 2, an overview of a system 200
and flows according to some embodiments of the present
invention. As shown, a system may include a phrase detec-
tion and query generation (PIQG) unit 205 that may receive
as 1nput a search phrase 230, automatic speech recognition
(ASR) results 210 and phonetic search results 220 and
produce potential causes for false positives (PCFP) 240
and/or produce or provide a phonetic query 250.

System 200 or components of system 200 may include
components such as those shown 1 FIG. 1. For example,
PIQG unit 205 may be, or may include components of,
computing device 100, e.g., PIQG unit 205 may include a
controller 105, a memory 120 and executable code 125.

As shown, system 200 may include, or may be operatively
connected to, a storage system 260. For example, interac-
tions may be stored on storage system 260 and ASR results
210 and phonetic search results 220 may be produced by
searching for phrases in interactions stored in storage system
260. Storage system 260 may be any suitable storage sys-
tem, e.g., a persistent storage system as known 1n the art
such as a hard disk or drive, database etc.

Search phrase 230 may be any phrase that a user or
application 1s searching for. For example, search phrase 230
may be a word, e.g., “dog” or it may be a phrase, e¢.g., “a
brown dog”. Typically, search phrase 230 1s provided to an
embodiment as input, €.g., when a user or application wants
to search for a phrase in interactions in storage system 260,
¢.g., find all the interactions that include the phrase, the user
or application provides the phrase as search phrase 230 to an
embodiment.

As described and shown by PCFP 240, based on a
provided an mput search phrase 230, an embodiment may
return a set of phrases that may cause search false positives
with respect to mput search phrase 230. False positive as
known 1n the art (and referred to herein) may relate to a
search result that incorrectly indicates that a specific phrase
was found 1n an object. Generally, objects 1n which phrases
are searched for and/or found, e.g., using ASR or phonetic
search as described herein, may be any digital content stored
in storage system 260, e.g., recorded interactions as
described herein. For example, finding the word “com-
muter” when searching for the word “computer” may be a
case, or cause for, a false positive, Accordingly, with respect
to a search phrase 230 that 1s “computer”, PCFP 240 may
include “commuter”.

As described and shown by phonetic query 250, based on
a provided mput search phrase 230, an embodiment may
generate, provide, return and/or execute a search query. For
example, when requested to search for the word “computer”
in a set of documents, known systems and methods may
wrongly provide or return, e.g., 1 response to a query,
documents that include words such as “commuter”, embodi-
ments of the mvention may solve such false positives.

For example, using an mput phrase 230 of “computer”
and PCFP 240 generated for the phrase, an embodiment may
generate, provide or execute a query that will return, list, or
indicate, documents or interactions that include the word
“computer” and documents that include the word “com-
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muter’ may be excluded from the list such that a false
positive of finding “commuter” when searching for “com-
puter” 1s avoided.

ASR can generally be described as a technique for pro-
ducing readable text from spoken language. For example,
ASR enables a computer to identify words spoken, by a
human, into a microphone. ASR results 210 may be any data
produced by an ASR system or method as known 1n the art.
For example, ASR results 210 may include, with respect to
a search phrase 230, a file or object identification (e.g., a
name of a file that includes the phrase), an offset that
indicates where 1n a file the search phrase 230 1s found, a
length of a phrase found in the file. The offset may be 1n units
such as time, e.g., representing by a start time of the phrase
in, or relative to the start of the file, but may be other unaits,
¢.g., the number of bits or bytes into the file from the start
(e.g., offset), etc. Methods of locating a phrase other than
time or oflset may be used. A length may be, ¢.g., repre-
sented by a time 1nterval and/or a start and an end time 1n the
file, but other methods may be used.

Phonetic search results 220 may be any data produced by
phonetic search system or method as known 1n the art. For
example, phonetic search results 220 may include a file or
object 1dentification, an offset and a length of a phrase found
in the file using phonetic search.

Generally, phonetic search as known in the art and
referred to herein may include breaking down an audio
signal of captured human speech into phonemes, and the set
of phonemes may be used to identity words. ASR as known
in the art and referred to herein may include encoding
recorded speech (e.g., into a wavelorm or set of vectors) and
using encoded speech to decode the speech ito words or
sentences, for example 1n text or computer readable form.
While readable text may, if interpreted properly, allow
phonemes to be extracted, phonetic search focusses on the
phonemes and 1dentifies phonemes as phonemes, as opposed
to readable text, which requires interpretation (e.g., by a
reader) to extract phonemes, as a typical language does not
always have a simple correspondence between i1ts written
form and the phonemes 1n 1ts spoken form.

In some embodiments, phonetic search results 220 may
include, for each phrase found using phonetic search, a score
or a confidence level. Any system or method for assigning
a confidence level or score to phonetic search results may be
used. For example, a confidence level or score may be
calculated as the likelihood ratio that a phoneme sequence
determined from a phrase occurred compared to a predefined
phonetic grammar.

Search phrase 230 may be any term, word or phrase, e.g.,
search phrase 230 may be any term, word or phrase a user
wants to search for in a set of iteractions, €.g., interactions
stored 1n storage system 260. An interaction as referred to
herein may be, for example, a conversational exchange
between one or more people, e.g. a verbal conversation, a
conversation via e-mail, or a conversation via text or other
messages. An interaction may be for example customer
media as known 1n the art, e.g., a recorded conversation or
a transcription of a recorded conversation. For example,
interactions may be recorded, e.g., by audio recording as
known 1n the art, recordings of text, etc. as known 1n the art.
Recorded interactions may be transcribed such that a textual
representation of interactions 1s produced. For example, a
transcription of a recording of a conversation between an
agent and a customer may enable searching for words or
phrases mentioned in the conversation. For example, using
ASR, transcriptions of interactions may be produced and
stored, e.g., 1n storage system 260. For the sake of simplicity,
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“recorded 1nteractions” and “transcriptions of interactions”
may be referred to herein as interactions, €.g., searching for
a phrase 1n transcriptions of recorded interactions may be
simply described (or referred to) herein as searching for a
phrase in interactions.

In some embodiments, PIQG unit 205 may produce ASR
results 210 and/or phonetic search results 220. For example,
PIQG unit 205 may be, or may include components of,
computing device 100 (e.g., a controller 105, a memory 120
and executable code 125) and PIQG unit 205 may examine
or process interactions 1n storage system 260 to produce
ASR results 210 and/or phonetic search results 220. In some
embodiments, ASR results 210 and/or phonetic search
results 220 may be generated by another unit or system and
provided to PIQG unit 205.

For example, storage system 260 may include or store
files or other objects that include textual representations of
interactions (e.g., transcriptions ol recorded interactions)
produced by performing ASR operations on recorded audio
interactions as known in the art. For example, after a
conversation between am agent and a customer 1s recorded,
¢.g., by storing digital audio signals or other multimedia
content 1n files on storage 260, an ASR engine may process
the stored content, produce textual representation of the
content, e.g., a transcription, and store the textual represen-
tation 1n storage 260. An ASR engine may further produce
ASR results (e.g., ASR results 210) as described herein.
Phonetic search as described herein may be done on tran-
scriptions as known 1n the art.

Potential cause for a phrase search false positive (PCEFP)
240 may be, or may include, one or more phrases that may
be phonetically similar, or close to, search phrase 230. For
example, 11 search phrase 230 1s “computer” then PCFP 240
may include phrases such as “commuter”, “complicate’” and
the like. Some phrases may be phonetically similar, or close
to, search phrase 230 (e.g., “computers”) and may be
marked as acceptable alternatives, e.g., by a stemmer unit in
PIQG 205, and may not be included 1n a list of phrases that
may cause phrase search false positives as described.

Phonetic query 250 may be for example a search query
that includes search instructions, e.g., a query sent to a
search engine as known 1n the art. For example, an agent 1n
a contact center may want to search for the phrase “I bought
a car’ 1n calls (e.g., interactions) made to the contact center
in the last week. To do so, the agent may use a phonetic
query sent to a database where the query indicates the phrase
of interest (“I bought a car”) and a time frame (last week).
Typically, a response to the query includes names, refer-
ences or pointers to interaction that include the phrase of
interest, e.g., calls in which a caller said “I bought a car”.
However, as described, a response to a query may include
talse positives, e.g., 1n the above example, a response may
include reference to an interaction that includes the phrase I
brought some tar”’. As described herein, embodiments of the
invention may address the challenge of phonetic search false
positives by automatically generating queries such that false
positives are excluded from responses to the queries.

In some embodiments, phonetic query 250 may specily
terms, phrases or words to be excluded from a search or from
search results. For example, phonetic query 250 may specily
a word to be searched by a search engine (e.g., search for
“computer”) and may further specily or indicate words or
terms to be excluded from the search and/or results (e.g.,
exclude from the search or search results the terms “com-
muter’” and “complicate”). For example and as shown by the
arrow connecting blocks 240 and 250, PIQG may use data
in PCFP 240 to generate phonetic query 250 such that terms
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or phrases 1n PCFP 240 are excluded from a search per-
formed based on phonetic query 250.

In some embodiments, a NOTLIKE operator or primitive
may be included in a query. For example, using query
language as known 1in the art, a NOTLIKE operator or
primitive may indicate a word or phrase to be searched for
and one or more words or phrases to be excluded from the
search. For example, 1f a user wants to find files, documents
or interactions that include the word “confirmation” but does
not want a result from a search query to include files,
documents or interactions that include the word “informa-
tion” then a NOTLIKE (“confirmation”, “information’)
operator may be used. It will be understood that the NOT-
LIKE operator or primitive 1s presented herein for the sake
of clarity and simplicity and that any query language may be
used, e.g., to generate phonetic query 250, such that when
using phonetic query 250 to search for a term or phrase, a set
of one or more phrases or terms to be excluded from the
search are specified 1n phonetic query 250.

In some embodiments, an ASR may be applied to, or
executed on, a set of mteractions or customer media, e.g.,
ASR may be used to identify and record phrases, words or
terms 1n 1nteractions stored in storage system 260. A pho-
netic search may be used to find words or phrases 1n the
same set ol interactions or customer media. Treating the
ASR search results as correct and the phonetic search as
putative hits, an embodiment may i1dentily or mark a set of
phrases or words (e.g., some of the putative hits) as potential
causes for false positives.

Marking a phrase or word as potential cause for false
positive may 1include inserting the phrase ito a list of
phases, setting a pointer to the phrase 1 a list of pointers,
modilying a table or creating any data that enables an
embodiment (e.g., PIQG 205) to locate the phrase and/or
know, determine or identify that the phrase i1s a potential
causes for false positive. As described herein, a set of
marked phrases may be used 1n various ways, for example,
phrases marked as potential causes for false positives may
be included 1n an operator as described. Accordingly, a
marking of phrases may be used for generating operators
and queries. Information presented or provided to a user may
be modified based on marked phrases. For example, a list of
interactions presented to a user may exclude interactions that
include marked phrases. Some operations may be based on
marking phrases. For example, the operation of generating
an operator may be based on marking of phrases, e.g.,
marked phrases may be included 1n operators as described.

Reference 1s made to FIG. 3 which graphically illustrates
generation of a query according to illustrative embodiments
of the present invention. As shown by block 310, a phonetic
search for a search phrase 230 (in this case for “computer™)
may produce a set of putative hits. Results received from a
phonetic search, e.g., phonetic search results 220, may be
referred to herein as “putative results” or “hits”.

As shown by block 310, each hit in the phonetic search
includes a file identification that indicates the file 1n which
the phrase was found and an offset that indicates where in
the file the phrase was found. As shown by block 315, the
results of the phonetic search may be matched, compared or
otherwise related to phrases or words 1dentified, 1n the same
files and oflsets, using ASR. For example and as shown, the
word “computer” was found, by a phonetic search and by an
ASR search, 1n file “27” at offset 13:46, however, the word
“computer” was additionally found, by the phonetic search,
in file 64> at offset 17:06 but the ASR search found, at the
same file and offset (1n file “64” at ofiset 17:06), the word
“complicated”.
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As shown by threshold 320, words or phrases found by a
phonetic search and assigned, or associated with, a score
lower than a threshold (e.g., a score lower than 81) may be
excluded from, or 1gnored 1n, further processing. As shown
by block 325, a group or list of words or phrases that
includes words and phrases produced by the ASR search
may be created wherein the list 1s created or generated based
on the threshold. For example, the word “computers” may
be included 1n the list shown by block 325 since the phonetic
score for this word 1s 0.94 which 1s higher than a threshold
of 0.8 but the word “complain” may be excluded from the

list since its phonetic score 1s 0.78 which 1s lower than the
threshold of 0.8.

As shown by block 330, a search query that includes a
NOTLIKE operator may be generated such that the query
may search for the word “computer” and further exclude
from a search (or from a result or response) the word
“commuter”.

Any number of potential causes for false positives may be
included in NOTLIKE operator. For example and as shown
by block 325, given a search phrase 230 that i1s “computer”,
an embodiment may 1dentity the words “commuter” and
“computers” as potential causes for false positives and may
automatically generate a query that will search for the word
“computer” but exclude from the search the words “com-
muter” and “computers™, e.g., using a NOTLIKE operator
that includes a search phrase and a set of potential causes for
talse positives, e.g., NOTLIKE (“computer”’, “commuter”,
“computers”).

Retference 1s made to FIG. 4A, a flowchart of a method
according to 1llustrative embodiments of the present inven-
tion. As shown by step 400, a search phrase may be received,
¢.g., search phrase 230 may be entered by or received from
a user. As shown by step 410, a phonetic search for the
phrase may be done e.g., using phonetic index 401. The
phonetic search may produce phonetic search result 411 that
may be a list of putative phonetic hits as described.

As shown by block 440, the phonetic search results may
be matched, or associated with, ASR phrase results 405 such
that matched phrase results 441 1s created. Matched phrase
results 441 may 1include, for each phrase found by the
phonetic search, a set of ASR search results that match the
file and time of the phonetic search. For example, i the
phonetic search as shown by step 410 found the word
“computer” 1n a file named “file-name.ext” at time or oflset
13:20 then, 11 the ASR phrase results 405 includes a hit or
indication that the word “computer” was found in file-
name.ext around the time or offset of 13:20 then the result
of the ASR search 1s associated with the result of the
phonetic search, e.g., an entry in matched phrase results 441
includes the phonetic result and the ASR result such that the
two are associated or linked. Reference 1s additionally made
to FIG. 4B that shows an example of a matched phrase result
data structure. As shown, a data structure 494 may include
a phonetic search result 495 (that may be as described
herein) and a set of ASR search results 496 that may be
associated with, or linked to, phonetic search result 493.

In some embodiments, a number or set of ASR results
may be matched, associated or linked with a single phonetic
result. For example, a unmit (e.g., an ASR engine) that
produces ASR results 210 can find multiple phrases when
multi-word sequences are found. For example, 11 “can put
your’ was found, and included 1n a putative hit (e.g., in
phonetic search results 220) of “computer”, then PIQG 205
may include the phrases “can put your”, “can put”, and “put

your” 1 PCFP 240 thus, with respect to a single phonetic
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result, treating a set of ASR results as confusable terms,
phonetically similar imposter phrases or potential cause for
false positives.

For example, for each phonetic search result, every ASR
search result that matches 1n time 1s included. An ASR
search result may be considered a temporal match 11 the two
results (the ASR result and the phonetic result) have the
same file identification (ID), e.g., the two results are related
to, or reference or point to, the same file name and/or
location or any other identification of a file or object 1n
storage system 260.

As described, 1n some embodiments, a phrase 1dentified or
considered as a temporal match may be removed or
excluded from a list or set of confusable terms (or phoneti-
cally similar imposter phrases or potential cause for false
positives) based on a match level of, or between, a phrase
identified using ASR and a phrase found or 1dentified using
phonetic search.

An ASR search result may be considered a temporal
match if the phonetic result’s start time 1s less than the ASR
results end time, and the phonetic result’s end time 1s equal
to, or greater than the ASR result’s start time. A start and
time as referred to herein may be an offset 1n a file, e.g., the
file may be a recording of an interaction starting at time “0”
and data in the file may be referenced using time that is
equivalent to offset or location 1n the file, accordingly, to
verily a match, e.g., verily that the word “computer” found
using ASR 1s related a word found using phonetic search, the
times and length (that may be expressed in oflset and start
and end times) of the words may be compared, checked or
otherwise related as described.

An overlap as described herein may describe, or be related
to the case where a portion of a first phrase 1s the same as

a portion of a second phrase. For example, an overlap may
be 1dentified with respect to the phrases “I took a fork™ and
“He took a walk™ since the portion of “took a” i1s same 1n
both phrases. An overlap may be characterized for example
using time or oifset. For example, as described, the start time
and offset of phrases 1n a file may be known, accordingly, an
overlap may be expressed using time and/or oflsets.

In some embodiments, a time overlap threshold may be
used when selecting phrases for automatic query generation.
For example, to select phrases that will be included 1n a list
of potential cause for a phrase search false positive, a time
overlap threshold may be used such that phrases found by an
ASR are selected only 11 they overlap with respective
phrases found by a phonetic search by more than a threshold
as described.

For example, a threshold may be used such that a phrase
found using ASR 1s included 1n a list only 11 1t overlaps, 1n
time and by a predefined level or magnitude, a respective
phrase found by a phonetic search. For example, in some
embodiments, a measure of time overlap may be achieved
using Formula 1 (as with all example formulas used herein,
other formulas may be used):

b
2 Taverfap/(Tphaneric_wfndaw_l_TASRPF:FHSE) Formula 1

where T ,,,,, 18 the time length or amount ot overlap of
a phrase found by the ASR search and a phrase found by the
phonetic search, 1,;,,,cric winaow 15 the length (e.g.
expressed 1n time) of the phrase found by the phonetic
search and T , x5, 18 the length of the phrase found by the
ASR search.

For example, i1 the phrase found by the phonetic search
1s from 1:00 to 3:00 1n time units, €.g. one minute zZero
seconds to three minutes zero seconds (thus having a length

of 2) and the phrase found by ASR search 1s from 2:00 to
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3:00 (thus having a length of 1) then formula 1 above may
produce 2*1/(24+1)=0.66. Any value of a time overlap
threshold may be set or chosen, for example, a time overlap
threshold may be set to 0.6 (or 60%) and only phrases that
yield a value equal to, or greater than 0.6 using Formula 1
may be included 1n a list of potential cause for a phrase
search false positive as described herein.

In some embodiments, phrases may be included in a list
of potential cause for a phrase search false positive based on
a score or confidence level, e.g., based a score determined
for, or assigned to, phonetic search results as described
herein, e.g., as shown in block 310 in FIG. 3. In some
embodiments, a phonetic threshold may be calculated and
phrases found by a phonetic search with a score or confi-
dence level that 1s below the phonetic threshold may be
excluded from a list of potential cause for a phrase search
false positive.

For example, as shown by block 445, a phonetic threshold
421 may be calculated or determined and the phonetic
threshold 421 may be used to filter out or exclude phrases
with a score that 1s lower than phonetic threshold 421. For
example, phrases included in matched phrases 441 may be
filtered, e.g., removed from matched phrases 441 as shown
by block 450 to produce filtered phrase results.

Reference 1s additionally made to FIG. 5, a flowchart of
a method according to illustrative embodiments of the
present invention. The flow shown 1 FIG. S and described
herein may be used to generate, create or define a phonetic
threshold, e.g., as shown by block 445.

As shown by block 510, matched filtered results may be
filtered to only include phonetic search results that include
exact ASR matches. For example, only results that, using
Formula 1, produce a value of 1 (or 100%) may be selected.
Accordingly, possibly as a first or initial step, only phrases
that were found by the ASR and by the phonetic search at the
same time, same file and with the exact same length may be
included 1n a list. As shown by block 520, the number of
phrases with an exact match may be checked and compared
to a threshold K. For example, threshold K may be 5. As
shown by block 530, 1f the number of phrases 1s not equal
to, or greater than a threshold (e.g., K as described) then a
default or predefined phonetic score threshold may be
selected, e.g., 0.8.

As shown by block 540, 11 there are more than K phrases
with an exact match then the lowest phonetic score associ-
ated with a phrase that has an exact match with the ASR
results may be identified (e.g., 0.83 in block 310 of FIG. 3),
and, as shown by block 550, a threshold phonetic score may
be selected (e.g., 0.83). Any other method or logic may be
used to set the threshold if more than K phrases with an exact
match are found.

Returming to FIG. 4A, the threshold phonetic score cal-
culated as described herein may be used to filter out the low
phonetic scores (as shown by block 450) such that phrases
that are not relevant to the actual searches are removed and
filtered phrase results are produced.

As shown by block 451, filtered phrase results may be
aggregated or grouped by phrases nto phrase result groups
or lists of phrases to produce phrase result groups (452).
Reference 1s additionally made to FIG. 4C that shows an
example of a phrase result group data structure. As shown,
a data structure 497 may include phrase 498 and a set of ASR
phrase and their respective count (or occurrences) 499 that
may be associated with, or linked to, phrase 498. For
example, for each phrase 499 found using ASR, the number
of times the phrases were found (also referred to herein as
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the number of occurrences) 1s recorded in the count of the
ASR phrase as shown by block 499.

As shown by block 460, the search phrase (e.g., search
phrase 230 provided by a user) may be stemmed, e.g., by
removing stop words (e.g. “a”, “the” and “my”), and stem-
ming the remaining phrases to produce stemmed phrase 461.
Phrase result groups 452 may be filtered as shown by block
470, based on a stemmed phrase 461 and using a variety of
criteria.

For example, filtering of phrases as shown by block 470
may include leaving 1n a list only phrases that: have only one
occurrence (or appear only once) in the ASR results (e.g., 1n
ASR results 210) and/or are not a superstring of the search
phrase 400 and/or are not a compatible overlap, where
compatible overlap describes a situations where the last
words of one phrase match the first words of the second
phrase, ¢.g., in the case of “computer system™ and “system
password”.

Filtering of phrases as shown by block 470 may include
leaving 1 a list only phrases that: include more than a
threshold portion of search phrase 400 (e.g., include at least
70% of the characters 1n search phrase 230), do not start or
end with stop words and/or have a number of matches that
1s more than 1% of the phonetic matches. For example,
PIQG 205 may filter out, or remove from a list of potential
causes for false positives a phrase, it the total count of ASR
results for the phrase 1s less than 1% of the total count of
putative phonetic results that are associated with a score that
1s equal to, or above a threshold. As shown, filtering phrases
as shown by block 470 may produce filtered phrase result
group 471.

As shown by block 480, an embodiment may replace
sub-strings with strings. For example, if “commuter rail” 1s
90% of the occurrences of “commuter”, then an embodiment
may replace “commuter” with “commuter rail” 1 updated
phrase result group 481. e.g., since “commuter rail” 1s
phonetically stronger than “commuter” in this case. Accord-
ingly, an embodiment may emphasize or prefer common
longer phrases when they form the majority of the causes for
false alarms.

Substring reduction as shown by block 480 may include,
taking the phrase of each result group (e.g., phrase 498 as
shown 1n FI1G. 4C) and searching for substrings of the phrase
in the group (e.g., in ASR phrases 499).

Various rules may be used to replace a substring with a
string. For example, in some embodiments, 11 a substring
occurs, or 1s found less than twice as often as the (longer or
containing) phrase, the substring’s score 1s discounted by the
count of the longer or including phrase or string. For
example, 1 “commuter rail” (the contaiming or longer
phrase) occurred 90 times, and “commuter” (the substring)
occurred 100 times, then the count for “commuter” may be
discounted from 100 to 10. Accordingly, 1n this example,
“commuter rail” may be presented to a user first, e.g., belore
or even instead of “commuter”. For example, updated phrase
result group 481 may be a list of phrases and a longer or
containing string (e.g., “‘commuter rail”) may be placed, 1n
the list, higher than a substring (e.g., “commuter”) in the list
such that the longer or containing string 1s presented, to a
user, before the substring. Accordingly, an embodiment may
emphasize or prefer longer phrases, €.g., present to a user
“commuter rail” and after, or below “commuter rail”, pres-
ent or suggest (e.g., as shown 1n FIG. 7) “commuter” that 1t
1s phonetically weaker than “commuter rail”.

As shown by block 490, updated phrase result group 481
may be presented to a user. For example, phrases may be
displayed as text or they may be played to a user, e.g., a
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recording of a phrase may be played by a media player or a
text to speech (TTS) system or method may be used to
provide phrases audibly.

Reference 1s made to FIG. 6, a flowchart of a method
according to 1llustrative embodiments of the present inven-
tion. As described herein, a phonetic search for a phrase or
word may produce results that include similar words or
phrases, e.g., phrases that sound like the word or phrase. For
example, phonetically searching for “appointment” 1n data
(e.g., 1 interactions as described) may result a set of
putative hits that includes “apartment”, “department™ and
the like. The set of putative hits may be scored and matched
to ASR results. The phrases resulting from high-scoring
phonetic matches may be aggregated to produce a list of
phrases and phrases 1n this list may be flagged based on
whether or not they are the same as the original search term.
Phrases that are not equivalent to (or same as) the original
search phrase may be included in an operator (e.g., a
NOTLIKE operator) that may be included in a search query.

In some embodiments, before searches for phrases are
executed as described, a phonetic index may be created on
an entire body of media, e.g., on a set of iteractions stored
in storage system 260. Searching for phrases 1n a body of
media may be done using, or based on a phonetic index.
Generally, indexing media may be used to improve retrieval
of content, e.g., using vocabulary recognition or other tech-
niques that enable indexing media according to content, e.g.,
indexing interactions in storage system 260 according to, or
based on, phrases in the interactions.

As shown by block 610, ASR may be used to search for
a first phrase 1n a set of objects and produce ASR results. For
example, a search phrase as shown by block 230 1n FIG. 2
may be searched for, e.g., 1n a set of recorded interaction
stored 1n storage system 260, using ASR as described. For
example, results produced by an ASR search may include,
for a specific phrase, a file number or other 1dentification, a
start time and an end time of the phrase, in the file.

As shown by block 615, in some embodiments, a list of
references may be produced by searching for the first phrase
in the set of objects using phonetic search. For example,
results produced using phonetic search may include, for a
specific phrase, a file number or other identification, a start
time and an end time of the phrase, in the file, and a
confidence score.

As shown by block 620, the output produced by the ASR
search may be used to determine whether or not a reference
in the list (produced by the phonetic search) points to a
phrase that 1s the same as the first phrase. For example, a
reference 1n the list may be an entry, field or other element
in a list that references, or points to, or otherwise includes
data usable for locating a phrase 1n a file. For example, a
reference to a phrase may include a name of a file and an
oflset in the file where the phrase can be found. A reference
in the list may be a pointer as known 1n the art. For example,
a reference 1n the list may include an address of a file and an
oflset 1n the file, e.g., in the form of one or more 32 or 64

it long objects.

Accordingly, ASR results may be used to verity phonetic
search results. If the reference or entry 1n the list produced
by the phonetic search points to a phrase that 1s same as the
first phrase then an embodiment may examine an additional
or next entry 1n the list of phrases, e.g., such that each or all
the phrases 1n the list are examined as described.

As shown by block 625, 11 1t 1s determined that the
reference 1n the list produced by the phonetic search points
to a second phrase that 1s different from the first phrase then
the second phrase may be marked or flagged as a potential
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or possible cause for a phrase search false positive. For
example, 1f the first phrase 1s “invoice” and the phrase
referenced by the list produced by the phonetic search points
to “voicemail” then the phrase “voicemail” may be flagged
or marked, and, as further described herein, included 1n a list
of potential causes for a phrase search false positive.
Accordingly, by matching phonetic search results with ASR
results, an embodiment may i1dentify causes for a phrase
search false positive.

As shown by block 630, an operator designed to cause a
query for searching the first phrase to omit the second phrase
from a response of the query may be generated based on, or
using, the second phrase. An operator may be, or may
include, logic and/or instructions that may be used by a
search engine or other entity that receives and processes a
query. For example, an operator 1n a query sent to a search
engine may include instructions that cause the search engine
to remove or exclude specific results from a response to a
query. For example, a query may be one or more structured
query language (SQL) commands and an operator may be
one or more SQL commands added to the query.

For example, in accordance with the above “mmvoice”
(search term or phrase) and “voicemail” (the potential cause
for false positive), a NOTLIKE (*“invoice”, “voicemail”)
operator may be automatically generated and included in a
search query such that the query will find and return inter-
actions that include the word “invoice” but will not include,
in 1ts response, interactions that do not include the word
“mmvoice” and do include the word “voicemail”.

As described, 1n some embodiments, for each phonetic
search result, every ASR search result that matches 1n time
1s included 1n a list. An ASR search result may be considered
a temporal match if the two results (phonetic result and ASR
result) have the same file 1D, the phonetic result’s start time
1s less than the ASR results end time, and the phonetic
result’s end time 1s equal to, or greater than the ASR result’s
start time. In some embodiments, only phrase results with
strong overlaps.

In some embodiments, a list of phrases may include, for
cach phrase, an identification of file or other object that
includes the phrase, an ofiset of the phrase 1n the object and
a length of the phrase, and marking a phrase as a potential
cause for a phrase search false positive may include at least
one of: verifying a reference to the phrase in the list
produced by the phonetic search and a reference to a phrase
identified by the ASR are related to, or reference or point to,
the same file, and verilying, based on an offset and a time
length 1n the list, that an overlap of a phrase referenced in the
list produced by the phonetic search with a phrase 1dentified
by the ASR 1s equal to, or above a threshold. For example,
only phrases found using ASR and phonetic search and with
a strong time or oflset overlap may be included 1n a list as
described.

As described, in some embodiments, a phrase may be
marked as, or included 1n a list of, potential or possible cause
for a phrase search false positive 1f for example the confi-
dence score value associated with the phrase 1s equal to, or
above a threshold. For example, a list of potential cause for
a phrase search false positive with respect to the word
“computer” may 1nclude the words “computers” and “com-
muter” but, although the words “complicated” and “com-
plain” were found by a phonetic search as described (e.g.,
with reference to FIG. 3), the words, “complicated” and
“complain” may be excluded from the list or group of
potential causes for a phrase search false positive since their
confidence score 1s less than a threshold of 0.83. If the
confidence score value associated with an examined phrase
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1s below a threshold then an embodiment may proceed to
examine additional phrases, e.g., 1n a list of potential causes
phrase search false positives.

A list of potential cause for a phrase search false positive
(e.g., updated phrase result group (481) shown 1n FIG. 4A)
may be presented to a user. For example, the list may be
sorted, 1n descending order according to the number of
occurrences of the phrases.

Reference 1s made to FIG. 7 that shows an example of
presentation ol information to a user. As shown by screen-
shot 701 1n FIG. 7, an embodiment may enable a user to
select phrases to be included 1n an operator for a query. For
example, as shown by block 710, a set of phrases may be
presented to a user, and, for each phrase, statistics such as,
number of hits or occurrences (e.g., times the phrase was
tound), PCT, first 30, last 30 and so on may be presented.

For example, 1n a screen displayed to a user as shown by
screenshot 701, the “Files Hit” column may include the
number of files where a search phrase occurs in ASR at least
once, “Pct” may be the percentage of files where a search
phrase occurs in ASR at least once, “First 30” may be the
total number of files where the search phrase occurs in ASR
at least once 1n the first 30 seconds, “First 120” may be the
total number of files where the search phrase occurs in ASR
at least once 1n the first 120 seconds, “Last 30” may be the
total number of files where the search phrase occurs in ASR
at least once 1n the first 30 seconds, “Last 120” may be the
total number of files where the search phrase occurs in ASR
at least once 1n the first 120 seconds and “Status™ may be a
user editable field for recerving input from a user, e.g., a
selection whether to treat phrase as equivalent or as an
imposter that should be filtered out as shown.

As further shown, a status for each phrase may indicate
whether or not the phrase 1s included in a NOTLIKE
operator as described. As shown by buttons 720, a user may
select to filter out a phrase, and, based on a selection to filter
out, the phrase may be included 1n a NOTLIKE operator
such that a query will 1gnore files or objects that include the
filtered-out phrase as described. Accordingly, an embodi-
ment may automatically generate a NOTLIKE operator
based on a selection of a user. Selecting (e.g., clicking the
button) “treat as equivalent” may cause an embodiment to
treat a phrase (e.g., the one highlighted 1n block 710) as a
phrase that i1s equivalent to the search phrase, e.g., an
embodiment may not add an operator to a query for the
search phrase, e.g., leave the query unmodified. For
example, 1 a word that 1s different from an original or 1nput
search term or word (e.g., different from search phrase 230)
has the same meaning or is related to the same business
logic, 1t may be advantageous and/or desirable to search for
the word when searching for the original or input search
term or word. By selecting “treat as equivalent”, a user may
cause an embodiment to include a word, e.g., highlighted as
shown by block 710, in results when searching for an
original or input search term or word. Selecting the “Add to
clipboard” button 1n buttons 720 may cause an embodiment
to include the phrase 1n butler or other storage, e.g., 1n order
to present it to the user at later time or stage when further
processing may be done. As shown, a presentation of
information to a user in an interactive screen may 1nclude a
“Filter all out” button that may cause an embodiment to
create a NOTLIKE operator for all the phrases 1n block 720.
For example, based on user mput provided by a click on the
“Filter all out” in the case when, for a search phrase
“computer”, the phrases “commuter”, “confused” and “com-
plicated” are shown in block 710, an embodiment may
create and/or 1nclude 1n a search query a NOTLIKE (“com-
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puter”, “commuter”, “confused” and “complicated”) opera-
tor that may cause a query for searching the phrase “com-
puter” to exclude the phrases “commuter”, “confused” and
“complicated” from the search.

Accordingly, an embodiment may 1dentify potential cause
for a phrase search false positive by producing automatic
speech recognition (ASR) results by searching for a first
phrase in a set of objects using ASR (e.g., produce ASR
results 210); producing phonetic search results by searching
for the first phrase in the set of objects using phonetic search
(e.g., produce phonetic search results 220); and 11 a muis-
match between a phrase included in the phonetic search
results and a phrase included 1n the ASR results 1s found then
marking the phrase as a potential cause for a phrase search
false positive. If no mismatch 1s found then an embodiment
may proceed to examine additional phrases, e.g., 1n a list of
phrases.

Generally, an embodiment may identily and/or determine
a mismatch between two phrases 11 the phrases are not the
same or are 1dentical and/or 1f the phrases are only partially
different. For example, an embodiment may identily or
determine that the two phrases “walk™ and “walk™ match
and the embodiment may 1dentify or determine that the two
phrases “walk™ and “walking” do not match. Finding a
mismatch between phrases as described herein may include
identifving or determining a mismatch as described herein.

For example, PIQG 205 may assume (e.g., includes logic
that) ASR results are correct, e.g., accurately find search
phrase 230, and PIQG 2035 may further assume that phonetic
search results 220 are putative, accordingly, some phrases
included 1n phonetic search results 220 may be marked,
treated and used as causes for false positives.

Embodiments of the invention may improve various tech-
nologies, e.g., technologies related to searching for phrases
in media. By comparing ASR results and phonetic search
results and generating a list of potential causes for false
positives as described, embodiments of the invention may
improve any system or method that uses queries, e.g., by
automatically generating queries that exclude potential
causes for false positives from a result or response of a
query.

In the description and claims of the present application,
cach of the verbs, “comprise” “include” and “have”, and
conjugates thereol, are used to indicate that the object or
objects of the verb are not necessarily a complete listing of
components, elements or parts of the subject or subjects of
the verb. Unless otherwise stated, adjectives such as “sub-
stantially” and “about” modilying a condition or relationship
characteristic of a feature or features of an embodiment of
the disclosure, are understood to mean that the condition or
characteristic 1s defined to within tolerances that are accept-
able for operation of an embodiment as described. In addi-
tion, the word “or” 1s considered to be the inclusive “or”
rather than the exclusive or, and indicates at least one of, or
any combination of items 1t conjoins.

Descriptions of embodiments of the invention in the
present application are provided by way of example and are
not imtended to limit the scope of the mvention. The
described embodiments comprise diflerent features, not all
of which are required 1n all embodiments. Some embodi-
ments utilize only some of the features or possible combi-
nations of the features. Variations of embodiments of the
invention that are described, and embodiments comprising
different combinations of features noted in the described
embodiments, will occur to a person having ordinary skill 1in
the art. The scope of the invention 1s limited only by the

claims.
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Unless explicitly stated, the method embodiments
described herein are not constrained to a particular order 1n
time or chronological sequence. Additionally, some of the
described method elements may be skipped, or they may be
repeated, during a sequence of operations of a method.

While certain features of the invention have been illus-
trated and described herein, many modifications, substitu-
tions, changes, and equivalents may occur to those skilled in
the art. It 1s, therefore, to be understood that the appended
claims are intended to cover all such modifications and
changes as fall within the true spirit of the mvention.

Various embodiments have been presented. Each of these
embodiments may of course include features from other
embodiments presented, and embodiments not specifically
described may include various features described herein.

The invention claimed 1s:
1. A method identifying potential cause for a phrase
search false positive when searching audio interaction
objects, the method comprising:
using a processor conducting automatic speech recogni-
tion (ASR) to search for a first phrase 1n a set of objects
to produce ASR results comprising identification of one
or more objects 1dentified by ASR as including the first
phrase;
producing using the processor a list of phonetic references
comprising references to one or more objects 1dentified
by phonetic search as including the first phrase by
searching for the first phrase 1n the set of objects using
phonetic search;

at the processor using output produced by the ASR to
determine, using a phrase i1dentification and query
generation unit, whether or not a reference 1n the list of
phonetic references points to a phrase that 1s the same
as the first phrase;

if’ 1t 1s determined that the reference points to a second

phrase that 1s different from the first phrase then mark-
ing by the processor the second phrase as a potential
cause for the phrase search false positive;

displaying a list of potential causes for the phrase search

false positive with respect to the first phrase to a user;

accepting an input from the user, the mput comprising a

potential cause for the phrase search false positive from
the display; and

based on the mput creating an operator designed to cause

a query for searching the first phrase to omit the
potential cause for the phrase search false positive in
the mput from a response of the query.
2. The method of claim 1 wherein the list of phonetic
references includes, for each phrase, an identification of an
object that includes the phrase, an offset of the phrase 1n the
object and a time length of the phrase, and wherein marking
the second phrase as a potential cause for a phrase search
talse positive includes at least one of:
veritying a reference to the phrase in the list of phonetic
references and a reference to a phrase identified by the
ASR reference to the same object, and

veritying, based on an ofiset and a time length 1n the list
of phonetic references, that an overlap of a phrase
referenced in the list of phonetic references with a
phrase identified by the ASR i1s above a threshold.

3. The method of claam 1 wherein the list of phonetic
references includes, for each referenced phrase, a confidence
score value and wherein the second phrase 1s marked as a
potential cause for a phrase search false positive 1t the
confidence score value of the second phrase 1s above a

threshold.
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4. The method of claim 3 comprising:
11 the confidence score value of the second phrase 1s above
the threshold then including the second phrase 1n a set
ol confusable phrases.
5. The method of claim 4 wherein:
11 the number of references 1n the list of phonetic refer-
ences 1s below a predefined value then setting the value
of the threshold to a predefined threshold value; and
11 the number of references 1n the list of phonetic refer-
ences 1s above the predefined value then setting the
value of the threshold based on the lowest confidence
score value.
6. The method of claim 4 comprising removing a phrase
from the set of confusable phrases based on a match level of
the phrase with the first phrase.
7. The method of claim 4 comprising removing a phrase
from the set of confusable phrases based at least one of: the
number of references to the phrase 1n the list of phonetic
references and a presence of stop words 1n the phrase.
8. A method 1dentifying potential cause for a phrase
search false positive when searching audio interaction
objects, the method comprising:
producing using a processor automatic speech recognition
(ASR) results by searching for a first phrase 1n a set of
objects using ASR, the ASR results comprising 1den-
tification of one or more objects 1dentified by ASR as
including the first phrase;
producing using the processor phonetic search results by
searching for the first phrase 1n the set of objects using
phonetic search, the phonetic search results comprising
references to one or more objects 1dentified as 1nclud-
ing the first phrase;
1 a mismatch between a phrase included 1n the phonetic
search results and a phrase included in the ASR results
1s found then marking the phrase included in the
phonetic search as the potential cause for a phrase
search false positive;
displaying a list of potential causes for the phrase
search false positive with respect to the first phrase
{0 a user;

accepting an mput from the user, the mput comprising,
a potential cause for the phrase search false positive
from the display; and

based on the mput creating an operator designed to cause
a query for searching the first phrase to omait the
potential cause for the phrase search false positive in
the mput from a response of the query.

9. The method of claim 8 comprising generating a search
query based on the potential cause for a phrase search false
positive.

10. The method of claim 8 comprising marking the phrase
as a potential cause for a phrase search false positive 1f a
confidence score value of the phrase included 1n the phonetic
search results 1s above a threshold.

11. The method of claim 10 comprising;:

11 the confidence score value of the second phrase 1s above

the threshold then including the second phrase 1n a set
ol confusable phrases.

12. A system comprising;:

a memory; and

a controller to:
use automatic speech recognition (ASR) to search for a

first phrase 1n a set of objects to produce ASR results
comprising identification ol one or more objects
identified by ASR as including the first phrase;
produce a list of references by searching for the first
phrase in the set of objects using phonetic search;
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use output produced by the ASR to determine whether
or not a reference 1n the list of references points to a
phrase that 1s the same as the first phrase,

if 1t 1s determined that the reference points to a second
phrase that i1s different from the first phrase then
marking the second phrase as a potential cause for a
phrase search false positive;

displaying a list of potential causes for the phrase search

false positive with respect to the first phrase to a user;

accepting an input from the user, the 1nput comprising a

potential cause for the phrase search false positive from
the display; and

based on the mput creating an operator designed to cause

a query for searching the first phrase to omit the
potential cause for the phrase search false positive in
the input from a response of the query.

13. The system of claim 12 wherein the list of references
includes, for each phrase, an 1dentification of an object that
includes the phrase, an ofiset of the phrase 1n the object and
a time length of the phrase, and wherein marking the second
phrase as the potential cause for a phrase search false
positive includes at least one of:

verilying a reference to the phrase 1n the list of references

and a reference to a phrase 1dentified by the ASR are
related to the same object, and

verilying, based on an oflset and a time length 1n the list

of references, that an overlap of a phrase referenced 1n
the list of references with a phrase identified by the

ASR 1s above a threshold.
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14. The system of claim 12 wherein the list of references
includes, for each referenced phrase, a confidence score
value and wherein the second phrase 1s marked as a potential
cause for a phrase search false positive 1f the confidence
score value for the second phrase 1s above a threshold.

15. The system of claim 14 wherein the controller 1s
coniigured to:

11 the confidence score value of the second phrase 1s above
the threshold then include the second phrase 1n a set of
confusable phrases.

16. The system of claim 15 wherein the controller 1s

coniigured to:

if the number of references 1n the list of references 1s
below a predefined value then setting the value of the
threshold to a predefined threshold value; and

i1 the number of references 1n the list of references 1s
above the predefined value then setting the value of the
threshold based on the lowest confidence score value.

17. The system of claim 15 wherein the controller 1s
configured to remove a phrase from the set of confusable
phrases based on a match level of the phrase with the first
phrase.

18. The system of claim 15 wherein the controller 1s
configured to remove a phrase from the set of confusable
phrases based at least one of: the number of references to the
phrase in the list of references and a presence of stop words
in the phrase.
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